Introduction
Since the classical theory of beam was evolved by Euler and Bernoulli, a large literature has accumulated on the subject, the major part of which deals with either infinite beams or finite beams with standard boundary conditions. The general solution for the dynamic response of the infinite Euler-Bernoulli beam with arbitrary initial conditions, subjected to an arbitrary load, including the effects of damping, an elastic foundation, and constant axial load, was obtained comparatively recently by Stadler and Shreeves [1] . The analogous problem for a finite beam does not seem to have been solved in all generality. The first study allowing an elastically restrained edge condition, which is of particular interest in the aerospace field, appears to be that of Carmichael 
Statement of the Problem
In addition to the usual assumptions of the Eule~Bernoulli theory, the beam is assumed to have a constant axial tensile load, viscous damping proportional to the velocity, and to be resting on a Winkler foundation whose resistance is proportional to the transverse displacement. The relevant differential equation in operator form is 
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where L is the length of the beam and T1, T2, R1, and R 2 are spring constants (partial fixity factors). These boundary conditions are unmixed. The method of solution given here is applicable even if the conditions are mixed.
Solution
The general theory of linear operators [8] suggests two fundamental methods of solving Equation (2.1). One method is to find the inverse of the operator ~, that is, in effect to obtain the Green's function. The operator ~ is not self-adjoint with respect to either x or t. However, if the Green's function G is evaluated satisfying the homogeneous initial and boundary conditions, then the problem can be solved in principle by an extended definition of ~ as given in Equation (3.1) below:
~y = q + [pu(x)f'(t) + pv(x)f(t) + d6(t)]
+ terms due to inhomogeneous boundary conditions = Q (say) where 6(t) is the delta function. The solution takes the form
Y(X,t)=f~oG(X,t;~,r)Q(r162
In the present paper, the solution is obtained by the second method using spectral representation of ~ in terms of x-eigenfunctions. First, the solution is sought as a sum of two functions, one of which is the solution of a homogeneous problem with inhomogeneous boundary conditions, while the other is the solution of an inhomogeneous equation with homogeneous boundary conditions. Thus, let y(X, t) = yi (X, t) q-Y2(X, l) where (3.3) L, qy 1 = 0 (3.4)
